Rehabi l i tati on for the Home Care Pati ent Wi th COPD
• During the past 20 years, COPD mortality for females has increased more than twofold.
• Use of healthcare resources and mean costs per case are approximately twice that of individuals without COPD (Mapel et al., 2000) .
In a study that examined the economic impact of COPD on the American healthcare system, Halpern, Stanford, and Borker (2003) concluded that any interventions that help to decrease symptoms and prevent acute exacerbations would substantially reduce costs associated with this disease.
Home care clinicians often treat patients with COPD. The National Center for Health Statistics (2005) estimates that 5% of all patients admitted for home care services have COPD. Patients with COPD often cycle between acute care episodes and home healthcare episodes. Rehabilitation programs for patients with COPD have demonstrated effectiveness, not only in reducing cost, but also in improving the quality of life for these patients (Bourbeau et al., 2003; Strijbos et al., 1996) .
For patients whose COPD illness has affected their daily living, home care programs can:
• Help with medications and oxygen therapy management.
• Help with secretions management.
• Reduce and control breathing difficulties and other symptoms.
C
hronic obstructive pulmonary disease (COPD) is a disorder of the pulmonary system characterized by limitations in airway flow rates, dyspnea, coughing, abnormal sputum production, and an inability to tolerate normal functional activities (Celli et al., 2004) . COPD is a leading cause of death, illness, and disability in the United States. The following statistics indicate the huge impact COPD has on Americans.
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• Improve activity tolerance and the ability to perform usual daily activities.
• Educate patients about the disease, treatment options, and coping strategies.
• Educate patients to manage the disease and reduce the dependence on health professionals and costly medical resources.
• Maintain healthy behaviors-such as smoking cessation, good nutrition, and exercise-in an attempt to reduce the impact of COPD.
History and Physical Examination
A good initial history and physical examination are essential in determining the patient's current condition and goals for the treatment (Celli et al., 2004; Covey & Larson, 2004; Farquhar & Fantasia, 2005 ).
• Examine the patient for signs and symptoms of the disease, comorbidities, disease stage, functional status, and current tolerated activity levels. Include in the patient's respiratory history questions about the course of the COPD, smoking history, the type and effectiveness of medical management, and the use of supplemental oxygen (O 2 ).
• Most patients with COPD experience dyspnea. It is important to assess the degree of dyspnea by asking the patient to describe his/her dyspnea (or breathlessness) on a scale of 1 to 10, with 1 being very slight and 10 being maximal.
• Determine not only the patient's ability to cope with the disease but also current attitude, expectations, and motivation toward self-managing the disease and actively participating in the rehabilitation program.
• Lung auscultation, palpation, physical characteristics of the chest, the type and effectiveness of medical management, and the environment in which the patient lives all help to direct the treatment options (Hillegass & Sadowsky, 2001 ).
Treatment Options
There are many treatment options for patients with COPD. Nurses or physical therapists may direct these treatments, but it is important to provide a multidisciplinary approach so that the patient may benefit from the expertise of all healthcare providers. Treatment options include medical management, oxygen management, chest physical therapy, and pulmonary rehabilitation, which are explained here.
Medical Management
Medical management is an essential component of care for patients with COPD (Celli et al., 2004) . Using several different prescribed medications provides a multimodal approach to symptom relief ( Table 1 ). The goal of medical management to treat conditions accompanying COPD is dyspnea relief and improved activity tolerance, sleep quality, and overall quality of life by decreasing COPD exacerbations.
Understanding the function of medical management allows the clinician to adjust treatments in a more complementary fashion and avoid potential interactions that could alter the effects of the medication. This is explained in detail in an earlier article in this series (McAllister, 2005) that contains a more detailed discussion of medication therapy for COPD.
Oxygen Management

Long-Term Oxygen Management
Long-term O 2 therapy is prescribed for many of the symptoms that develop as a result of hypox-
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Home Healthcare Nurse 579 Since arterial blood gas measurements are not practical in a home care setting, a portable pulse oximeter is used to measure the O 2 saturation of the blood. The goal is to maintain the O 2 saturation of the blood above 90%.
Treating Cor Pulmonale
Oxygen therapy is also prescribed to prevent the cor pulmonale or right-sided heart failure that develops in patients who have chronic COPD with low O 2 levels. Cor pulmonale weakens the heart and causes increased shortness of breath and swelling in the feet and legs. Several studies show that long-term treatment (more than 15 hours a day) with O 2 at home increases quality of life and reduces the risk of death for people with severe COPD (Barnes, 2000; Kerstjens & Postma, 2003) .
Devices
Oxygen can be delivered through air concentrators, compressed O 2 in cylinders, or in a liquid-oxygen device, depending on patient needs, such as mobility and COPD severity. It is important to educate the patient and family in the proper use of O 2 devices. All too frequently patients with an air concentrator experience a loss of electrical power and need to be familiar with proper setup of an emergency system. Routinely review the proper use of flow meters and regulators with both the patient and any caregivers who work with the patient.
Education
COPD is mainly associated with smoking; however, only about 20% of patients are able to maintain long-term smoking cessation (Sutherland & Cherniack, 2004) . Because many patients with COPD find it difficult to quit the smoking habit, it is important for smokers to appreciate the risks associated with smoking, especially while receiving a concentrated O 2 source. Educating patients and family about the techniques for smoking cessation and the dangers of smoking with O 2 therapy benefits not only the patient, but also family members and healthcare providers.
Chest Physical Therapy
Chest physical therapy is a technique that is useful for treating patients with compromised airflow and difficulty in the clearance of pulmonary secretions (Irwin & Tecklin, 2004) . The main components of chest physical therapy used to treat patients with COPD are:
• Positioning • Manual techniques • Coughing techniques • Breathing techniques
Positioning
Patients can be placed in several of 11 classic positions that promote drainage of secretions that have settled into the lung segments. The term postural drainage is more descriptive of the treatment than the term mobilization, which is meant to describe moving the patient to prevent sequelae of prolonged stays in one position. In postural drainage, the patient is positioned to allow gravity to help drain secretions from the different lung segments. Postural drainage places the patient in supine, prone, side-lying, upright and Trendelenburg positions, based on treatment goals.
Unlike the clinical setting, in which affected segments can be examined by clinical studies such as radiographs, auscultation of the lung with a stethoscope allows the clinician to listen for breath sounds that may be present (such as rhonchi or wheezes) or absent (in cases of effusion or atelectasis). Left untreated, areas of lung secretions collect and serve as a fertile culture medium for pneumonia (Wedzicha & Donaldson, 2003) .
Manual Technique
The most commonly used manual techniques are percussion, vibration, and rib-springing. Percussion is performed using the clinician's cupped hand (Figure 1 ) to make a clapping sound over the external surface of the back, sides, and chest. Percussions are applied from 100 to as many as 400 times per minute, exerting 2 to 4 foot-pounds (2.7-5.4 joules) of torque.
Remember that percussions should:
• not be applied in a manner that causes pain or increases bronchospasm, • not be used in cases of an untreated pneumothorax or marked thrombocytopenia, and • be performed with special caution to avoid bruising patients receiving anticoagulants such as warfarin.
Vibration, or the more rigorous form known as rib-springing, is a manual technique used during the expiratory phase in frequencies of 12 to 20 Hertz. Vibration and rib-springing techniques must be exercised with caution in patients with osteoporosis and are contraindicated in patients with rib fractures. The experienced clinician uses manual techniques with and without postural drainage to promote movement of secretions. Secretions that are dislodged from the small sacs into the larger airway passages can be removed using coughing techniques (Irwin & Tecklin, 2004) .
Coughing Techniques
COPD destroys the walls of the alveolar sacs, so that exchange of O 2 and carbon dioxide between the small airway passages in the lung and the blood is reduced. In addition, bronchioles lose their elasticity, causing them to collapse during exhalation. The dynamic collapse of the airways traps air and secretions in the lungs. Patients with COPD experience an impaired mucociliary transport and a compromised coughing mechanism
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Home Healthcare Nurse 581 that result in secretion accumulation. A productive, or "wet," cough develops during acute exacerbations of COPD, in which patients may cough repeatedly but ineffectively. During treatments, instruct patients to use a controlled cough or a forced expiratory technique known as "huff coughing." Huff coughing begins with a slow, maximal inspiration and breath-holding for several seconds. This is then followed by a forced expiratory phase consisting of one or two forced exhalations ("huffs") from mid to low lung volumes, with the glottis open. Huff coughing avoids the dynamic airway collapse, bronchoconstriction, and fatigue associated with uncontrolled, forceful coughing.
The key to the success of this treatment is twofold:
1. The inspiration must be long, deep, and controlled to prevent the airways from narrowing and collapsing; and 2. Enough force must be generated during the cough to loosen and carry secretions through to the larger airways.
Controlled coughing saves energy and O 2 . This technique may be difficult to use with dyspneic patients during acute COPD exacerbations. Secretions produced by the patient should be expectorated onto a white tissue for inspection of quantity, color, consistency, and odor (Irwin & Tecklin, 2004) .
Breathing Techniques
Just as important as coughing techniques are breathing techniques (Dechman & Wilson, 2004; National Emphysema Foundation, 2005) . Each technique has a specific purpose, and every effort should be made to teach the patient the rationale for each method.
Pursed-lip breathing prevents the dynamic collapse of the airways and entrapment of air in the lungs using a slow, controlled exhalation.
1. Inhale through the nose. The term often used is to "smell the roses." 2. Exhale slowly through pursed lips (pucker them as if blowing out a candle). The term used is "blow out the candles." This helps to maintain pressure in the lungs. 3. Pursed-lip breathing is especially effective during dyspneic episodes to reduce the difficulty of breathing.
Lower chest expansion is designed to use the diaphragm more efficiently, thus avoiding overuse of upper chest and neck muscles. The patient is attempting to use the lower excursion of the diaphragm into the abdomen, and not the upper chest muscles, to increase the inspiratory capacity.
1. Place the patient in a position, such as supine, in which the abdomen is free to move. 2. The clinician places one hand on the upper chest to determine the contribution of the chest muscles during breathing. 3. The clinician places the other hand at the level of the naval below the xiphoid process on the abdomen. 4. Have the patient breathe in slowly through the nose and try to push the clinician's hands out with the abdomen. 5. Exhale through pursed lips, letting the clinician's hands move back in (Dechman & Wilson, 2004; National Emphysema Foundation, 2005 Ferrari et al., 2004; Hillegass & Sadowsky, 2001; Strijbos et al., 1996) . The goal of pulmonary rehabilitation is to return the patient with COPD to the highest level of independent function possible. Pulmonary rehabilitation combines exercise training with behavioral and educational programs to help patients with COPD control symptoms, improve their quality of life, and improve their participation in activities of daily living. In home care settings, pulmonary rehabilitation is a team approach. Physical reconditioning is the cornerstone of the pulmonary rehabilitation program. The physical reconditioning component focuses on exercises to improve the patient's endurance, strength, and posture.
As COPD progresses, dyspnea causes patients to reduce their activity level until they become deconditioned, resulting in weakened muscles that are less efficient at using available oxygen. Pulmonary rehabilitation is an intervention to halt the vicious cycle of the patient's declining condition. The main components of pulmonary rehabilitation used to treat patients with COPD are:
• Endurance exercises • Strengthening exercise • Postural re-education Endurance Exercises 1. Determine baseline exercise capacity with a timed distance walk, such as the 3-, 6-, or 12-minute walk for distance. Measure distance, heart rate, O 2 saturation, and ratings of dyspnea or breathlessness using a scale of 1 to 10, with 1 being very slight and 10 being maximal, as mentioned. 2. Introduce intensity, duration, frequency, and mode.
• The patient should exercise at an intensity that does not cause a dyspneic event. Patients should be encouraged to use proper energy conservation techniques to improve their capacity to perform activity, yet limit the amount of dyspnea they experience.
• The duration of the exercise gradually is progressed as the patient's physiology adjusts to the exercise. • The frequency of exercise is based on the patient's condition at initial examination.
Patients should attempt to exercise 3 to 5 times per week. In home care it is not always necessary for the clinician to attend each session. Sessions with the physical therapist should be used to monitor progress and adjust the exercise prescription as necessary.
• The mode is the type of exercise. Repetitive arm lifting, walking, stair climbing, and using a pedaler or stationary bike are different activity modes that can be used to exercise the patient (ACCP/AACVPR Pulmonary Rehabilitation Guidelines Panel, 1997).
3. Reevaluate at middle and end of the pulmonary rehabilitation program. 4. Other members of the home care team can assist in reinforcing the exercise program prescribed.
Strengthening Exercises
Upper extremity exercises have been demonstrated to improve the condition of patients with COPD (Lebzelter et al., 2001) . Patients with COPD often report increases in dyspnea when performing upper extremity activities such as lifting, bathing, and grooming compared with activities involving the lower extremities. In the struggle to breathe, the patient recruits the accessory muscles of respiration, compromising the use of the upper extremities, which share many of the same muscle attachments. Strengthening exercises can progress from unresisted activities to exercise using a resistive band or light weights. Respiratory muscle training also should be included in the program, especially for strengthening the inspiratory musculature (Covey et al., 2001; Hillegass & Sadowsky, 2001 ).
Postural Re-education
Many patients with COPD require postural re-education exercises to correct abnormalities that develop from relying on accessory muscles to aid ventilation. Correcting the forward head, elevated shoulders and protracted scapulae improves the patient's condition, especially reports of neck and back pain. Maintenance of proper posture also benefits patients during practice of their breathing techniques (Irwin & Tecklin, 2004) .
Summary
All home care clinicians can become proficient in developing programs that will help patients with COPD. The recent creation of the Global Initiative for Chronic Obstructive Lung Disease (GOLD) report (GOLD, 2001) with specific recommendation on treatment options, including programs such as pulmonary rehabilitation, illustrates the importance for healthcare practitioners to develop effective treatments to help reduce the progression of this disease. Clinically appropriate, evidencebased rehabilitation treatments for home healthcare programs may not only help reduce healthcare costs, but also reduce the impact of this disease on patients.
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The goal of medical management to treat conditions accompanying COPD is dyspnea relief and improved activity tolerance, sleep quality, and overall quality of life by decreasing COPD exacerbations.
